PvALF and FUS3 activate expression from the phaseolin promoter by different mechanisms.
Transcription from the phaseolin (phas) promoter requires two major events: chromatin remodeling, mediated by PvALF, a B3 domain factor, and activation by an ABA-induced signal transduction cascade. Expression from phas is normally seed-specific, but high levels of expression in leaves can be obtained by ectopic expression of PvALF. Here, the system was used to compare the ability of PvALF and Arabidopsis FUS3, another B3 domain transcription factor that lacks the N-terminal activation and B1 domain present in PvALF, to activate phas expression in vegetative tissues. When compared to PvALF-mediated phas activation in the presence of ABA, a delay in phas activation was observed in the presence of both FUS3 and ABA in vegetative tissue. Significant differences in histone modifications at the phas promoter were mediated by FUS3 and PvALF, suggesting that they function through different epigenetic mechanisms. The relationship between PvALF and ABI5, a bZIP transcription factor, in mediating phas expression was also evaluated. Interestingly, over-expression of ABI5 rendered phas expression ABA-independent in the presence of PvALF. Changes in phas activity in different regions within seed embryos were demonstrated using abi5 mutants. Our results show that (1) redundant factors, such as PvALF and FUS3, employ different mechanisms to regulate their common target gene (phas); (2) ABI5, and possibly other redundant bZIP factors, act downstream of ABA in modulating phas expression in the presence of PvALF.